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INTRODUCTION 


Research  investigations  in  soil  and  water  Conservation  conducted  by  the  U.  S.  Soil 
Conservation  Service  involve  the  determination  of  rates  and  amounts  of  runoff  produced  by 
precipitation  on  small  plots  and  on  natural  drainage  basins  ranging  in  size  from  one  or 
two  acres  to  several  thousand  acres. 

Runoff  from  plots  and  the  smaller  drainage  basins  is  nearly  always  produced  by  intense 
rainfall.  In  practically  all  cases  the  flow  is  intermittent.  Rates  of  runoff  increase 
rapidly  from  zero  to  the  maximum,  the  maximum  rates  usually  last  only  a  few  minutes,  and 
the  flow  ceases  soon  after  the  end  of  precipitation.  Runoff  from  agricultural  areas 
often  carries  considerable  amounts  of  floating  debris  and  eroded  material.  Measuring  de- 
vices such  as  sharp-crested  weirs  and  the  standard  current-meter  procedure,  developed  many 
years  ago,  were  found  to  be  inadequate  for  the  measurement  of  runoff  under  conditions 
described  above.  It  was  necessary",  therefore,  to  develop  devices  and  adopt  procedures 
specifically  suited  for  the  work  of  the  Service.  All  flows  from  plots  where  rates  are 
desired,  and  all  flows  from  smaller  basins  as  well  as  low  flows  from  the  larger  basins, 
are  measured  by  means  of  flumes  and  special  weirs  developed  and  calibrated  in  hydraulic 
laboratories.  Where  only  total  amounts  of  runoff  from  small  plots  are  desired,  measurement 
is  accomplished  by  collecting  the  entire  flow  or  an  aliquot  of  it  in  calibrated  tanks. 
The  aliquot  device  known  as  the  multislot  (Geib)  divisor  is  commonly  used  on  plots  of  soil 
and  water  conservation  experiment  stations. 

The  standard  current-meter  procedure,  fully  described  in  U.  S.  Geological  Survey  Water 
Supply  Paper  888,  has  been  adopted  for  calibrating  the  runoff  stations  for  larger  areas 
where  the  flow  is  comparatively  large  and  maximum  rates  persist  long  enough  to  per.mit  its 
use    (plate  1) . 

In  all  cases  a  continuous  record  of  depth  of  flow  (stage  or  head)  is  obtained  by 
means  of  water-level  recorders.  The  water-level  recorder  FW-i,  manufactured  by  the  Julien 
P.  Frlez  &  Sons  Company  of  Baltimore,  Maryland  and  described  in  their  catalogs,  was  de- 
veloped for  the  work  of  the  Soil  Conservation  Service  and  is  used  on  practically  all  of 
its  runoff  measuring  installations.  A  procedure  for  setting  water-level  recorders  on 
flumes  and  weirs  is  given  on  page  13. 

The  stage  records  from  the  water-level  recorders  are  converted  into  rates  of  flow 
by  means  of  laboratory  rating  tables  developed  for  each  type  of  runoff  measuring  device, 
or  by  means  of  the  current-meter  calibrations  for  the  larger  areas.  Total  runoff  for  an 
entire  runoff  period  or  any  portion  of  it  is  obtained  by  integrating  the  rates  of  flow 
during  the  period. 

Brief  descriptions  of  the  runoff  measuring  devices  most  widely  used  in  Soil  Conserva- 
tion Service  Research  follow: 

HS,  H  AND  HL  TYPE  FLUMES 

The  HS,  H  and  HL  type  flumes  developed  by  the  Soil  Conservation  Service  consist  of 
converging  vertical  side  walls  cut  back  on  a  slope  at  the  outlet  so  as  to  give  a  trapezoidal 
projection  of  the  outlet.  With  these  types  of  flumes  where  the  throat  width  increases  as 
the  depth  of  water  increases,  accurate  measurements  of  the  small  as  well  as  the  large-flows 
are  obtai:  od.  The  various  dimensions  of  each  flume  are  proportional  to  the  depth  of  the 
flume.  For  example,  the  bottom  throat  width  of  the  HS  type  flume  is  0.05  times  its  depth, 
or  0 .02  feet  for  a  0.4  foot  HS  flume.  Likewise  the  bottom  throat  width  of  the  H  type  flume 
is  0.1  times  its  depth,  or  0.3  feet  for  a  3-foot  H  flume.  Also  the  bottom  throat  width 
of  the  HL  type  flume  is  0.2  times  its  depth,  or  0.8  feet  for  a  4-foot  HL  flume.  The 
maximum  rate  of  flow  for  the  various  flumes  for  which  calibrations  are  available  is  given 
in  table  1. 

The  grade  of  the  approach  channel  may  be  as  high  as  3  percent  without  affecting  the 
calibration  of  these  flumes.  Sloping  floors  (1  on  8),  designed  to  concentrate  the  flow 
along  the  side  of  the  flume  Oil  which  the  well  intake  openings  are  located,  decrease  the 
deposition  of  suspended  materij.1  at  these  openings.  The  difference  between  the  calibration 
of  a  flume  with  a  sloping  flcor  and  that  with  a  flat  floor  is  less  than  1  percent.  Sub- 
mergence of  30  percent  increases  the  head  only  1  percent.  For  the  effect  of  higher  degrees 
of  submergence  see  figure  1.  Riveted  joints  are  preferred  to  welded  Joints  because  the 
latter  cause  excessive  heat  distortion. 

In  flat  areas,  a  flume  installed  with  its  floor  flush  with  the  ground  surface  would 
cause  excessive  ponding.  If  this  artificial  pondage  is  larger  than  that  under  natural 
conditions  of  flow,  values  of  maximum  rates  of  runoff  and  the  shape  of  the  hydrograph 
will  be  materially  affected.  The  amount  of  the  artificial  pondage  can  be  reduced  by 
lowering  the  flume  and  installing  a  drop  box  in  the  approach  to  the  flume  as  illustrated 
in  figure  12  and  plate  2,E. 
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Plate  I 


Waco,  Tex.  20214 


A,  Current-meter  station;   calibrated  weir  partly  submerged  in  foreground; 
drainage  area  4,380  acres. 


Waco,  Tex.  20848 


B,  Current-meter  station;  calibrated  weir  for  low  flows  completely 
submerged;  drainage  area  5,860  acres. 


3 


Table  l.   -  Rates  of  flow,   cubic  fee t  per  second  for  HS ,   H  and 
HL  flumes    for   various  water  depths    (head),  feet 


H 


Flume 

Water 

depth 

-  (feet) 

0.05 

•  10 

.20 

.40 

.6 

•  8 

1.0 

1.5 

2.0 

2.5 

3.0 

4.0 

4.5 

Feet 

no 

0  .4 

0.000982 

0.00417 

0 .0179 

0.0851 

- 

- 

•  6 

.00138 

.00517 

.0207 

.0918 

0 

229 

~_ 

.8 

.00174 

.00625 

.0237 

.100 

« 245 

0 

.  4T0 

I 

~_ 

: 

1.0 

.00209 

.00736 

.0270 

•  109 

.261 

495 

0.821 

0.5 

.0024 

.0101 

•  0431 

•  204 

_ 

_ 

_ 

_ 

_ 

•  75 

.0032 

.0126 

.0501 

.224 

566 

1.0 

.0040 

.0150 

.0571 

.244 

598 

1 

16 

1.96 

1.5 

.0057 

•0200 

.0711 

.283 

672 

1 

27 

2.09 

5.41 

2.0 

•  0073 

.0248 

.0850 

.323 

745 

1 

38 

2.25 

5.65 

11.1 

2.5 

.0089 

.0298 

•  0990 

.363 

818 

1 

49 

2.41 

5.91 

11.5 

19.4 

3.0 

.0105 

.0347 

•  113 

.403 

892 

1 

61 

2-58 

6.24 

11.9 

20.1 

31.0 

4.5 

■  0154 

•  0496 

.155 

•  520 

1 

11 

1 

94 

3.04 

7.07 

13.2 

21.6 

32.7 

63.9 

84.5 

L 

4.0 

•  029 

•  089 

.278 

.940 

2 

01 

3 

53 

5.56 

13.0 

24.3 

39.9 

60.3 

117. 

The  HS-type  flumes  (figure  2)  ,  wi  th  ma  ximum  depths  of  0.4,  0.6,  0.8  and  1.0  feet,  are 
used  to  measure  flows  up  to  about  0.8  cubic  foot  per  second  and  are  employed  mostly  on 
small  plots.  Drawings  (figures  3,  4  and  5),  specifications  (page  19),  and  ratings  (table 
2),   are  given  in  complete  detail. 

The  H-type  flumes  (figure  6),  with  maximum  depths  of  0.5,  0.75,  1.0,  1.5,  2.0,  2.5, 
3.0  and  4.5  feet,  are  used  to  measure  flows  from  drainage  basins  where  runoff  rates  in 
excess  of  0.8  cubic  foot  per  second  may  be  expected  and  where  the  maximum  rates  probably 
will  not  exceed  80  cubic  feet  per  second .  Drawings  (figures  7-10),  specifications  (page  26), 
and  ratings  (table  3),  are  given  in  complete  detail.  Photographs  (plate  2)  show  field 
installations   of  H-type  flumes. 

The  HL-type  flumes  (figure  11),  with  a  maximum  depth  of  4  feet,  are  used  to  measure 
flow  from  drainage  basins  where  runoff  rates  in  excess  of  80  cubic  feet  per  second  can  be 
Expected  and  where  the  maximum  rates  will  probably  not  exceed  117  cubic  feet  per  second. 
Rating  for  the  4-foot  HL  flume  is  given  in  table  4. 

PARSHALL  FLUMES 

Parshall  flumes1,  long  used  in  irrigation  canals  where  the  flow  is  relatively  con- 
stant for  long  periods,  are  rectangular  in  cross  section.  Large  flumes  of  this  type 
are,  therefore,  not  sensitive  enough  to  measure  low  flows  adequately.  Large  Parshall 
flumes  are,  however,  used  in  conjunction  with  flumes  of  smaller  throat  width  or  with  auxil- 
iary precalibrated  weirs  (plate  3)  which  provide  adequate  measurement  of  low  flows.  This 
requires   the  use  of  two  water-level  recorders. 

TRIANGULAR  WEIRS 

Triangular  weirs  with  2  to  1,  3  to  1,  and  5  to  1  side  slopes  were  developed  by  the 
Soil   Conservation  Service  for  measuring  flows  up  to  about  1,000  cubic  feet  per  second. 


l 

The  characteristics  of  these  flumes  are  described  and  calibrations  are  given  in  "Parshall  Flumes  of  Large  Size",  Bulletin  386. 
Colorado  Agricultural  Experiment  Station,  May  1932:  and  "The  Parshall  Measuring  Flumes",  Bulletin  423,  Colorado  Agricultural 
Experiment  Station,  Fort  Collins,  Colorado,  March  1936  by  R.  L.  Parshall. 
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Coshooton,  Ohio  21410 


Plate  2 


'«co,  Tex.  20311 


A,  H    type   flume,    stilling   well,    and    recorder  shelter 
box  for  catching  sediments  shown   in  foreground. 


Waco,  Tex.  20313 


H  type  flume,  gutter,  drop  box,  recorder  shelter.  Cover 
on  flume,  gutter  and  drop  box  prevents  rain  from  falling 
on  these  impervious  surfaces  and  running  off  through  the 
measu  r  i  ng  f  I  ume . 

Hastings,  Nebr.  23360 


D,  H  type  flume  and  recorder  shelter. 


C,  H  type  flume,  gutter,  and  recorder 
shelter;  drop  box  approach.  Concrete 
flume  with  angle  iron  edges. 


Hastings,  Nebr.  23516 


Hasting,  Neb.  23514 


f,  H  type  f I ume  w I  th d rop  app roach  box .  Cover  prevents 
rain  from  falling  on  Impervious  surfaces  and  run- 
ning off  through  the  measuring  flume.  Snow  drifts 
In  flume  and  approach  box    also    reduced  by  cover. 


f,  H  f  I  ume w i t h d rop  app roach  box  and  reco rde r  shelter. 
Cover  removed. 
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Plate  3 


fcoshocton,    Ohio  21331 


A,  Large  (15-foot)  Parshall   f  I  ume  w i th sma I  I  (l-foot)  suppl emental 
Parshall   flume  for  low  flows. 


Waco,  Tex.  20235 


B,  Large  (10-foot)  Parshall  flumewith  sup- 
plemental ogee  5  to  I  weir  for  low  flows. 
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These  weirs  consist  of  concrete  V  notch  dams  16  inches  thick2,  with  trapezoidal  crests 
shaped  as  shown  in  figure  13.  The  triangular  shape  of  these  weirs  affords  measurement  of 
small  and  large  flows  with  comparable  degrees  of  accuracy.  The  shape  and  thickness  of  the 
crest  permit  comparatively  free  passage  of  debris  and  minimize  the  effect  on  the  stage- 
discharge  relationship  of  small  irregularities  of  the  crest  and  of  trash  temporarily  lodged 
on  the  crest.  Channel  slopes  in  excess  oif  2  percent  and  irregularities  in  the  channels  of 
approach  induce  velocities  which  seriously  affect  the  calibrations.  Where  the  weirs  are 
installed  in  well  defined  constricted  waterways  (plate  4),  it  is  essential  to  insure  that 
the  channels  of  approach  are  reasonably  straight  / nd  practically  level  for  a  distance  of 
at  least  50  feet  above  the  weir.  The  weirs  may  be  constructed  with  the  apex  of  the  notch 
either  flush  with  or  above  the  upstream  channel.  It  is  advisable,  however,  to  keep  to  a 
minimum  the  amount  of  water  impounded  below  the  apex  of  the  notch  (plate  5),  in  order  that  a 
complete  record  of  flow  may  be  obtained  without  resorting  to  pondage  computations  which 
are  rather  involved  and  cannot  be  made  with  a  high  degree  of  accuracy.  In  case  of  con- 
stricted waterways,  better  results  can  be  obtained  by  lining  the  channel  of  approach  for 
a'  distance  of  about  50  feet  so  that  the  bottom  of  the  channel  is  level  and  flush  with  the 
apex    of    the  notch,   and  the  side  slopes  are   flatter   than  the  side  slopes  of  the  weir. 

The  laboratory  tests  indicate  no  appreciable  effect  on  the  calibrations  of  submergence 
up  to  50  percent.  Most  of  the  installations  now  in  use  have  been  designed  for  free  flow. 
The  height  of  the  notch  in  practically  all  cases  is  2  feet  above  the  downstream  apron,  and 
the  downstream  channels  have  ample  capacity  to  carry  the  maximum  flows  to  "be  expected.  It 
is  often  necessary  to  measure  runoff  from  drainage  basins  with  wide,  shallow,  and  poorly 
defined  watercourses.  Under  such  conditions  the  flow  has  tobe  confined  and  diverted  into 
the  weirs  by  means  of  earth  dikes  or  training  walls  (plate  6).  This  creates  unnatural 
pondage  at  high  stages  which  affects  the  rates  of  flow  and  the  shape  of  the  runoff  hydro- 
graphs.  An  approximate  method  has  been  developed  whereby  the  rates  of  runoff  are  cor- 
rected in  extreme  cases.  The  magnitude  of  this  correction  is  determined  by  the  surface 
area  of  the  pond  created  by  the  weir  and  the  rate  of  change  in  stage.  In  view  of  the 
uncertainties  involved  in  this  correction  it  is  preferable  to  avoid  installations  with 
excessive  pondage  or,  if  possible,  to  provide  approach  boxes  similar  to  those  mentioned 
above  for  the  type  HS,  H  and  HL  flumes.  Such  boxes  on  the  weirs  would  necessarily  have  to 
be  considerably  longer  than  those  used  with  the  flumes. 

The  triangular  weirs  are  capable  of  satisfactorily  measuring  flows  with  reasonable 
amounts  of  suspended  erosional  debris.  They  should  not,  however,  be  used  where  heuvy  bed 
loads  may  be  expected.  Under  such  conditions  devices  which  accelerate  rather  than  retard 
the  flow  must  be  used  in  order  that  the  material  brought  to  the  measuring  section  may  be 
carried  through  it.  Trapezoidal  channels  on  steep  slopes  are  being  tried  on  some  instal- 
lations (plate  7, A)  where  heavy  bed  load  is  encountered,  but  no  conclusive  results  have  yet 
been  obtained. 

The  intakes  to  the  stilling  wells  housing  the  floats  of  the  water-level  recorders 
must  be  10  feet  upstream  from  the  center  of  the  crest,  as  the  laboratory  calibrations  are 
based  on  measurements  made  at  this  distance.  To  eliminate  interference  with  the  flow,  the 
stilling  well  must  be  set  back  from  the  channel  at  least  as  far  as  the  upper  edge  of  the 
notch  (plates  4,  5  and  6).  Slots  1  inch  wide  and  6  inches  long  and  overlapping  1  inch, 
cut  in  the  channel  side  of  the  stilling  wells,  are  used  to  equalize  the  water  level  in- 
side and  outside  the  stilling  well    (plates  4  and  6). 

Although  the  height  of  the  apex  of  the  notch  above  the  bottom  of  the  approach  channel 
in  itself  has  no  effect  on  the  calibration  of  the  weir,  the  calibrations  were  found  to 
depend  on  the  cross-sectional  area  of  the  channel  of  approach  at  the  point  where  the  head 
is  measuredj-10  feet  upstream  from  the  center  of  the  crest.  Values  of  discharge  (rates  of 
flow)  for  heads  (depths  above  the  notch)  of  l,  2,  3,  4,  5  and  6  feet,  with  different 
cross-sectional  areas,  are  gi-ven  in  table  5.  The  discharges  for  heads  up  to  0.70  feet  are 
not  affected  by  the  cross-sectional  area  at  the  intake  and  are  given  in  table  6.  The  pro- 
cedure employed  in  preparing  rating  tables  for  the  triangular  weirs  follows: 

The  cross-sectional  areas  of  the  channel  In  square  feet  at  the  intake  corresponding  to  heads 
on  the  weir  of  1  foot,  2  feet,  3  feet,  etc.,  are  determined.  Values  of  discharge  correspond- 
ing to  the  heads  and  cross-sectional  areas  are  obtained  from  table  5.  These  values  are 
plotted  on  log  log  paper  together  with  those  for  heads  up  to  0.7  foot  (table  6)  for  the 
particular  weir.  Discharge  values  for  each  0.01  foot  of  head  are  obtained  from  the  resulting 
graph.  Thus  If  the  particular  Installation  should  consist  of  a  3  to  l  weir  with  a  total  head 
of  4  feet  and  cross-sectional  areas  of  14  square  feet  for  a  1-foot  head,  42  square  feet  for 
a  2-foot  head,  64  square  feet  for  a  3-foot  head,  and  100  square  feet  for  a  4-foot  head,  the 
values  for  plotting  would  be  as  follows: 


2 

The  first  several  weirs  of  this  type  were  30  inches  thick  and  had  a  aoinewhat  differently  shaped  crest  as  shown  in  figure  14- 
Later  laboratory  tests  showed  that  reducing  the  thickness  to  16  Inches  and  simplifying  the  shape  of  the  crest  did  not  affect  the 
calibration  of  these  weirs. 
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Feet 


Head 


Discharge 
Cubic  feet  per 


second 


0 


0 


.1 
.2 
.3 
.4 
.5 
.6 
.7 
1.0 
2.0 
3.0 
4.0 


48 
144 

308 


1 

2 
3 
8 


025 

132 

364 

757 

35 

16 

21 

02 

5 


The  discharge  values  for  each  0.01  foot  of  head  obtained 
lated  to  form  a  rating  table  for  the  weir. 


from  the  resulting  graph  are  tabu- 


Plans  and  details  of  construction  of  a  5  to  1  and  a  3  to  1  triangular  weir  are  shown 
in  figures  14  and  15-  A  method  of  constructing  the  crest  on  a  5  to  1  weir  is  shown  in 
plate  7,B. 


The  multislot  divisor  (plate  8),  bearing  the  name  of  its  originator,  was  developed  to 
measure  total  runoff  from  plots  where  the  total  amounts  are  too  great  to  be  collected  in  a 
tank.  With  this  device  the  flow  is  divided  into  5,  7,  9,  11,  13,  or  15  aliquots,  depend- 
ing on  the  number  of  slots  in  the  divisor.  One  of  the  aliquots  is  conveyed  into  a 
calibrated  tank,  while  the  others  are  allowed  to  waste.  The  total  amount  of  runoff  is 
obtained  by  multiplying  the  amount  measured  in  the  tank  by  the  aliquot  ratio.  Aliquots 
smaller  than  l/i5th  are  obtained  by  installing  two  or  more  divisors  in  tandem.  Thus,  two 
5-slot  divisors  would  collect  l/25th  of  the  total  flow;  a  combination  of  a  5  and  a  7 
slot  divisor  would  result  in  l/35th  aliquot,  etc.  The  slots  are  either  1  inch  or  1/2  inch 
wide.  The  latter  are  used  in  order  to  increase  the  depth  of  flow  through  the  slots  on 
plots  where  low  flows  of  long  duration  are  common.  Drawings  (figures  16  and  17)  and 
specifications    (pages  39-  42)  give     details  of  construction  and  installation. 


MULTISLOT   (GEIB)  DIVISORS 


Illinois-RS-21 


A,  Triangular  weir  with  2  to  I  side  slopes  onal2.5acre 
terraced  area  near  Edwardsvi I le,  III.  Capac i ty  65  cub i c 
feet  per  second.  Note  the  straight  alignment  of  this 
well  defined  channel  of  approach. 


Arkansas-RS-39 


8    Triangular  weir  with  3    to    I  side  slopes  on  a  19. U  acre  drainage 
'   near  Bentonville,  Ark.      The  cover    of   the  intake  channel   in  the 
steep  bank  is  hinged  topermit  opening  of  stilling  well  door  used 
to  inspect  the  float  of  the  recorder. 
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Plate  5 


Illinois-RS-27 


A,  Triangular  weir  with  5  to  I  side  slopes  and  appurtenances,  (ca- 
pacity 1050  cubic  feet  persecond)  on  a  290-acre  drainage  basin 
near  Edwardsvi I le,  III.  The  water  level  of  the  pond  is  read  on 
the  staff  gages  to  check  the  water-level  inside  the  stilling  well. 
The  well  is  placed  soas  not  to  interfere  with  flow  over  the  weir. 
Cover  of  intake  channel  is  flush  with  bank;  holes  in  cover  permit 
passage  of  water  to  slots  in  stilling  water. 


Wisconsin-BS-20 


B,  Triangular  weir  with  5tol  side  slopes  and  appurtenances  on  a  330-acre 
drainage  basin  near  Fennimore,  Wise.  The  intake  pipe  extending  into 
the  water  was  replaced  by  an  intake  channel  similar  to  that  shown  in  A. 
Pondage  below  apex  of  notch  and  artificial  pondage  during  high  flows 
are  excessive.    Rates  of  flow  are  corrected  for  pondage. 


Illinois-RS-55 


A,  General  view  of  a  3  to  j  triangular  weir  on  a  50-acre  drainage 
basin  with  a  poorly  defined  waterway  near  Edwardsvi I le,  III.  Ca- 
pacity ofweir  230  cubic  feetper  second.  Dikes  confine  and  direct 
flow  into  weir.  Pondage  Ls  negligible  below  apex  of  notch  but 
rather  large  for  high  flows.    Rates  are  corrected  for  pondage. 


Hlinois-RS-18 


B,  Close-up  of  sti  1 1 ing  wel  I  on  instal lation  shown  in  A.  Slots  in  sti  1 1  ing 
well,  I  inch  wide,  6  inches  long,  and  overlapping  I  i  nch,  replaced  two  in- 
take pipes  originally  used.  Absence  of  sloping  banks  eliminates  need  of 
intake  channel. 


Texas-RS-i67 


A,  Experimental  installation  of  a  trapezoidal  flume  with  2  to  I 
side  slopes,  1-foot  bottom  width,  and  3  percent  grade  on  a 
21.2-acre  drainage  basin  producing  heavy  ted  load.  The  bridge 
was  constructed  to  facilitate  verification  of  the  laboratory 
calibration  with  current-meter  measurements. 


Arizona-RS-82 


B,  Construction  of  a  5  to  I  triangular  weir  on  a  519-acre  drainage 
basin  near  Safford,  Ariz.  Capacity  9C0  cubic  feet  per  second. 
The  crest  of  the  weir  is  poured  in  sections  to  insure  proper 
shape.  A  section  of  the  form  can  be  seen  in  the  center  of  the 
pictu re. 
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North  Carolina  Rl*6 


P  ate  8 


A, 


Collection  trough,  stilling  box  5-slot  (Ge  b 
multislot)  divisor  and  calibrated  tank,  ai- 
liquot,   1/5  of  total  runoff  recamed  and  measured. 
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SETTING  WATER-LEVEL  RECORDERS 


HS  Flumes 

1.  See  that  the  water  level  recorder  Is  securely  fastened  to  its  support  and  that  the  support  Is  designed 
to  prevent  movement  of  the  recorder  relative  to  the  measuring  device.  Make  sure  that  the  chart  Is  cor- 
rectly mounted  on  the  chart  drum. 

2.  Mount  a  point  gage  vertically  over  the  floor  near  the  tip  of  the  flume.  This  will  ordinarily  be  done 
by  means  of  a  temporary  point  gage  support. 

3.  Using  modeling  clay  ("plasticine")  or  some  other  like  material,  dam  the  outlet  end  of  the  measuring  de- 
vice; and,  if  necessary  to  prevent  loss  of  water,  the  inlet  end  also.  To  avoid  surface  tension  effects, 
the  nearest  point  of  the  dam  at  the  water  surface  elevation  should  be  at  least  1/2  inch  away  from  the 
point  of  the  point  gage. 

4.  Fill  the  flume  and  float  well  with  water  until  a  depth  of  1/2  to  1  Inch  of  water  is  obtained  over  the 
control  section. 

5.  Obtain  point  gage  readings  for  the  water  surface  and  floor  of  flume.  Subtract  the  crest  reading  from 
the  water  surface  reading. 

6.  During  the  time  that  point  gage  readings  are  being  made,  the  water  level  recorder  will  be  making  a  record 
of  water  surface  elevation  on  the  chart.  Subtract  the  difference  between  point  gage  readings  from  the 
chart  reading  in  order  to  obtain  the  chart  reading  for  zero  head  on  the  measuring  device. 

7.  Check  with  a  different  amount  of  water  in  the  flume. 


H,  BL  and  Parshall  Flumes  and  Triangular  Weirs 

I.  Form  temporary  watertight  pool  around  Intakes  outside  of  stilling  well. 

2.  Raise  water  level  in  stillwell  until  It  is  1  or  2  inches  above  lowest  Intake. 

3.  Place  water  level  recorder  on  floor  of  shelter  or  on  shelf;  Install  float,  counterweight,  and  graduated 
float  tape  in  position;  install  tape  Index  pointer  (I.P);  insert  clock;  place  chart  paper  on  clock;  ink 
pen  and  place  It  in  position  to  record. 

4.  Observe  the  record  for  about  6  minutes  to  see  if  the  set-up  Is  watertight.  If  the  water  level  drops 
during  this  period,  find  the  leak  and  repair  it. 

5.  With  Surveyor's  level  take  backsight  (B.S.)  on  crest  of  flume  or  notch  of  weir  to  get  the  elevation  of 
the  height  of  instrument  (H.I.)  .    All  rod  readings  are  to  0.001  foot. 

6.  Attach  plumb  bobtosteel  tape  graduated  in  0.01  foot.  Set  point  of  plumb  bob  at  elevation  of  H.I.  and 
read  tape  at  horizontal  index  line  (L)  marked  on  shelter  or  any  other  convenient  object  over  the  pool. 
(Estimated  tape  reading  to  .001  foot.) 

7.  Lower  plumb  bob  to  water  surface  of  pool  and  read  tape  at  Index  line  (L) .  Repeat  this  step  for  a  check. 

8.  Read  tape  index  pointer  (I. P.)  on  float  tape  immediately  after  operation  7. 

9.  Subtract  difference  of  tape  readings  at  (L)  of  steps  6  and  7  from  H.I.  to  get  elevation  of  water  surface. 

10.  Check  H.I.  by  rod  reading  on  flume  crest  or  weir  notch. 

11.  The  difference  between  readings  8  and  9  is  the  amount  the  float  must  be  lowered  (if  8  is  less  than  9), 
or  raised  (if  8  is  greater  than  9)  on  the  float  tape.  Minor  adjustments  up  to  0.05  feet  can  be  made  by 
adjusting  index  pointer  (I. P.). 


12. 
13. 


Set  pen  on  chart  to  read  water  surface  elevation  obtained  In  step  9. 
Check  operations  5  to  12  with  water  at  the  different  level. 
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0        10'     20       30      40       50      60       70       80  90 

Submergence  (percent) 
(D/D,  x  100) 


Model  Model 
Test  run  No.      discharge        free  flow  head 

5  O  .I03c.f.s.  274  feet 

6  a  .252c.f.s.  .41 9  feet 

7  -f  .I78c.f.s.  .352  feet 

8  •  .433c.f.s.  .5 27  feet 

1  =  4  Scale  ratio  model  of 
3  foot  flume 


Figure  I.  -  Effect  of  submergence,  H  type  flume. 
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Proportions  of  the  type  HS  flume 


Approximate  capacities 


Depth  -  D 
Feet 

0.4 
0.6 
0.8 
1.0 


Capacity 
cfs 
0.085 
0.23 
0.47 
0.82 


Figure 2.-  Proportions  of  the  type  HS  flume. 
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Figure  3.-  Dimensions  of  sloping  folse  floor  for  HS  flumes. 


Figure  4- Construction  details  of  HS-0.4  and  0.6  ft.  flumes 


Figure  5  - Construction  details  of  HS- 0.6,  0.8  and  1.0  ft.  flumes. 
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Specification  119 

SPECIFICATIONS 
for 

TYPE  HS RATE  MEASURING  FLUME 
(Brass) 


I .  Service  Requirements 

Since  the  HS  flumes  are  designed  to  measure  very  small  flows  with  a  high  degree  of  accuracy,  it  is 
necessary  that  the  flume  be  constructed  in  strict  accordance  with  the  drawings  and  the  following  provisions 
of  these  specifications.  It  is  especially  important  that  the  slanting  opening  be  bounded  by  straight  edges, 
have  precisely  the  dimensions  shown  on  the  drawings,  and  lie  in  a  plane  having  an  inclination  of  the  exact 
amount  indicated  on  the  drawings. 

I 

I I .  Drawings 

The  flume  shall  be  constructed  in  compiiance  with  drawing  (figures  4  and  5)  which  is  a  part  of  these 
specifications. 

III.  Ma te r i al 

All  materials  used  in  the  construction  of  this  flume  shall  be  new,  of  best  commercial  quality,  and 
free  from  defects. 

I V .  Details  of  Construction 

a.  General:  The  flume  shall  be  fabricated  by  riveting  and  soldering.  All  Joints  and  seams  shall 
be  watertight  and  strong.  The  best  commercial  practice  shall  be  followed  in  all  details  of  con- 
struction. 

b.  Cutting  of  Plates:  All  plate  edges  shall  be  cut  straight  and  sharp.  The  plates  shall  not  be 
warped  or  otherwise  distorted  by  the  cutting. 

c.  Dimensions:  All  dimensions  for  which  tolerances  are  not  indicated  on  the  drawings  shall  be  with- 
in one-eight   (1/8")   inch  of  those  given  on  the  drawings. 

d.  Outlet  Openings:  The  slanting  outlet  opening  shall  be  formed  with  special  care  so  that  its  di- 
mensions are  precisely  as  shown  on  the  drawing.  This  means  that  the  slopes,  or  batters,  in- 
dicated by  the  drawing  must  be  rigidly  adhered  to.  The  edges  of  the  outlet  opening  shall  be 
straight  and  smooth. 

e.  Fabrication:  The  plates  shall  be  clamped  rigidly  in  position  and  the  proper  dimensions  and 
slopes  obtained  before  the  final  connections  are  made.  The  side  plates  shall  be  perpendicular 
to  the  bottom  of  the  flume.  All  cross  sections  of  the  flume  shall  be  symmetrical  about  the 
longitudinal  axis.  All  plates  shall  be  flat  and  shall  display  no  appreciable  warp,  dent,  or 
other  form  of  distortion. 

f.  Riveting:  All  riveting  shall  be  carried  out  in  such  a  way  that  no  projections  occur  on  the  in- 
side of  the  flume.  All  depressions  in  the  surfaces  of  the  plates  forming  the  inside  of  the 
flume  shall  be  filled  with  solder  and  dressed  smooth  and  flush  with  the  surfaces  of  the  plates. 
All  rivets  shall  be  solid  and  watertight. 

V .  Workmanship 

All  operations  affecting  the  dimensions  of  the  outlet  opening  and  the  straightness  of  its  edges ,  shall 
be  carried  out  by  a  skilled  mechanic  and  shall  be  in  accordance  with  good  machine  shop  practice.  The  com- 
pleted flume  shall  display  no  deep  too]  marks,  dents,  or  other  blemishes. 

VI.  Shipment 

The  f]umes  shall  be  crated  or  otherwise  protected  from  damage  during  shipment.  The  contractor  shall 
be  responsible  for  any  damage  arising  from  l.»?-k  of  adequate  protection. 

VI I .  Inspection 

Upon  delivery,  the  flume  shall  be  Inspected  to  confirm  its  compliance  with  the  plans  and  specifica- 
tions. Final  acceptance  of  the  flume  will  not  be  made  until  this  inspection  has  demonstrated  that  all  di- 
mensions, materials,  and  workmanship  are  satisfactory. 
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Table  2.-  Rating  tables  for  type  HS  flumes,,  Discharge  in  cubic  feet 

per  second;  head  in  feet 


TIPS  HS  FLUME  0.4  FOOD  DEEP 


Head 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

,09 

Feet 

0 

.00000 

.00016 

.00037 

.00064 

.00098 

.00141 

.00194 

.00258 

.00332 

.1 

.00417 

.605P9 

,00608 

.00717 

.00837 

.00968 

.0111 

.0126 

.0143 

.0161 

•2 

.0179 

.0200 

.0221 

.0244 

.0268 

.0293 

An  -j  r\ 

.0320 

.0348 

Aon  r> 

.03/8 

.0409 

.3 

.0441 

.0475 

.0511 

.0548 

.0586 

.0626 

.0668 

.0711 

.0756 

.0803 

TYPE  HS 

FLUKE    0.6  FOOT 

LEEP 

Head 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

Feet 

0 

0 

.00000 

.00023 

.00053 

.00091 

.00138 

.00193 

.00259 

.00335 

.00421 

.1 

.00517 

.00625 

.00742 

.00867 

.0100 

.0115 

.0131 

.0148 

.0166 

.0186 

.2 

.0207 

.0229 

.0252 

.0277 

.0303 

.0330 

.0359 

.0389 

.0421 

.0454 

.3 

.0489 

.0524 

.0562 

.0601 

.06a 

.0683 

.0727 

.0772 

.0819 

.0868 

.4 

.0918 

.0970 

.102 

.108 

.1U 

.120 

.126 

.132 

.138 

.145 

.5 

.152 

.159 

.166 

.173 

.181 

.188 

.196 

.205 

.213 

.221 

TYPE  HS  FLUME    0.8  BOOT  DEEP 


Head 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

,07 

.08 

r09 

Feet 

0 

0 

.00000 

.00030 

.00068 

.00116 

.00174 

.00242 

.00322 

.00412 

.00513 

.1 

.00625 

.00750 

.00884 

.0103 

.0118 

.0135 

.0153 

.0172 

.0193 

.0214 

.2 

.0237 

.0262 

.0287 

.0314 

.0343 

.0373 

.0404 

.0437 

.0471 

.0506 

.3 

.0543 

.0582 

.0622 

.0664 

.0708 

.0752 

.0799 

.0847 

.0897 

.0949 

.4 

.100 

.106 

.111 

.117 

.123 

.129 

.136 

.142 

.149 

.156 

.5 

.163 

.170 

.178 

.186 

.193 

.202 

.210 

.218 

.227 

.236 

.6 

.245 

.254 

.264 

.273 

.283 

.293 

.303 

.314 

.325 

.336 

.7 

.347 

.358 

.370 

.381 

.393 

.406 

.418 

.431 

.444 

.457 

TYPE  HS 

FLUME    1.0  FOOT 

DEEP 

Head 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

,08 

,09 

Feet 

0 

0 

.00000 

.00037 

.00083 

.00141 

.00209 

.00290 

.00384 

.00489 

.00606 

.1 

.00736 

.00882 

.0103 

.0120 

.0137 

.0157 

.0177 

.0198 

.0221 

.0245 

.2 

.0270 

.0297 

.0325 

.0355 

.0386 

.0418 

.0452 

.0488 

.0525 

.0563 

.3 

.0603 

.0645 

.0688 

.0733 

.0779 

.0827 

.0877 

.0929 

.0981 

.104 

.4 

.109 

.115 

.121 

.127 

.134 

.140 

.147 

/154 

.161 

.168 

.5 

.176 

.183 

.191 

.199 

.208 

.216 

.225 

.233 

.243 

.252 

.6 

.261 

.271 

.281 

.291 

.301 

.312 

.322 

.333 

.344 

.355 

.7 

.367 

.379 

.391 

.403 

.416 

.428 

.441 

.454 

.468 

.481 

.8 

.495 

.509 

.524 

.538 

.553 

.568 

.583 

.599 

.614 

.630 

.9 

.646 

.663 

.680 

.697 

.714 

.731 

.749 

.767 

.785 

.803 

Rating  derived 

from  tests  made  by  the  Soil  Conservation 

Service 

at  Washington,  D.  C.  and  Minneapolis,  Minnesota.  Table  prepared 
April  1941. 
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FRONT  ELEVATION  SIDE  ELEVATION 


P/zo&o&t/o/vs  Of-  The  Type  H  Flua/St 


APPROXIMATE 

CAPACITIES 

DEPTH-D 

CAPACITY 

Fee+ 

CP5 

0.5 

0.3  + 

0.75 

1  - 

1.0 

2 

1.5 

5* 

2.0 

1  1 

2.5 

19* 

3.0 

30  + 

Wo+e:  For  flumes  less  than  lfoot  deep, the 
length  of  flume  is  made  greater  than 
1.35  D  so  that  the  float  well  ma^y  be 
attached. 

M.L.e.-WWV  1937 

39  L-24S4 

Figure  6.- Proportions  of  the  type  H  flume. 
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END  VIEW 
Looking  downstream 


FLUME 
DEPTH 

F 

G 

H 

J 

K 

L 

M 

N 

0 

6 

0.6 

16  '/2 

19 

I65/I6 

^  /|6 

15% 

I67/I6 

2 

9 

0.9 

19*16 

223/l6 

'/« 

l8,5/,6 

3'/4 

17  ?8 

I9V16 

2% 

12 

1.2 

2l7/8 

257/l6 

5/,e 

2l9/,6 

3?8 

203/8 

2l3/4 

^  '16 

All  dimensions  in  inches 


Figure  /.-Dimensions  of  sloping  false  floor  H-0.5,  0.75  and  1.0  ft.  flumes 
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£HD  V/EW 

Looking  Downstream 


FLUME 
DEPTH 

A  '  1 

5ID 

B=!.ei25D 

I.6D 

E 

-Q.2D 

D-FEET 

FEET 

INCHES 

FEET 

INCHES 

feet 

INCHES 

FEET 

1  INCHE5 

1.5 

2.265 

tl3U 

2.419 

29 

2.4 

28% 

0.3 

3% 

A — 

2.0 

5.02 

36  % 

3225 

38%b 

32 

36% 

04 

!  4% 

-4- 

2.5 

3.775 

455/,* 

4.031 

48% 

4.0 

46 

0.5 

I  ^ 

3.0 

4.53  543/fl 

4  ,836 

58'/* 

4.8 

57% 

O.G 

__i  

SLOPING    FALSE  FLOOR  FOR  USE  IN 
LARGE  TYPE  "  H"  FLUME  5 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 

H.  H.  BENNETT,  Chief 


reference: 


submitted: 


COMPILED 

L.L.D. 


approved: 


traced: 

checked: 

DATE 

Ml 

D.A.P. 

L-2179 


fUlHTED  ON  "WAR' 


Rgure  8.- Dimensions  of  sloping  false  floor  for  H-1.5, 
2.0, 2.5  and  3.0  ft.  flumes. 


Figure  9 -Construction  details  of  H- 0.5, 0.75  and  1.0  ft.  flumes 


Figure  10 -Construction  details  of  H-1.5,  2.0,2.5  ana  3.0  ft.  flumes 
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Specifications  111-A 


SPECIFICATIONS  —  TYPE  H  RATE  MEASURING  FI.UME 
(Riveted  Construction) 


I  . 


Service  Requirements 


To  measure  flows  with  the  required  degree  of  accuracy,  it  is  necessary  that  the  flume  be  constructed 


in  strict  accordance  with  the  drawing  and  the  following  provisions  of  these  specifications.  It  is  especially 
important  that  the  slanting  opening  be  bounded  by  straight  ed,;es  and  have  precisely  the  dimensions  shown  on 
the  drawing. 

1 1 .  Drawings 


The  flume  shall  be  constructed  in  compliance  with  the  proper  drawing   (figures  9,  10)-       (The  depth 


of  the  flume  desired  is  indicated  on  the  appended  invitation  to  bid).  The  necessary  drawings  are  attached 
to  and  made  a  part  of  these  specifications. 

Ill .  Material 

a.     General:     All  materials  used  in  the  construction  of  this  flume  shall  be  new,    of  best  commercial 
quality,  and  free  from  defects. 


b.  Sheet  Metal:     The  sheet  metal  shall  be  of  galvanized  open  hearth  iron  or  copper  bearing  steel. 

c.  Structural  Angles:     All  structural  angles  shall  be  made  of  high  grade  structural  steel,  and  shall 
be  galvanized.     They  shall  be  straight,  and  the  surfaces  of  the  legs  shall  be  planes. 

d.  Rivets:     All  rivets  shall  be  of  non-rusting  ferrous  alloy  or  of  iron  coated    with  non-rusting 
material . 


a.  General:  The  flume  shall  be  fabricated  by  riveting  and  soldering.  All  Joints  and  seams  shall 
be  watertight  and  strong.  The  best  commercial  practice  shall  be  followed  in  all  details  of 
construction. 

b.  Cutting  of  Plates:  All  plate  edges  shall  be  cut  straight  and  sharp.  The  plates  shall  not  be 
warped  or  otherwise  distorted  by  the  cutting. 

c.  Joints:  The  vertical  sides  of  the  flume  shall  be  made  from  one  sheet.  The  bottom  plate  shall 
not  contain  more  than  one  Joint  and  no  portion  of  this  Joint  shall  lie  within  twelve  (12")  inches 
of  the  outlet  opening.  Any  necessary  Joint  in  the  bottom  plate  shall  be  transverse  to  the  longi- 
tudinal axis  of  the  flume  and  shall  be  made  so  that  the  Joint  is  substantially  flush. 

d.  Dimensions:  All  dimensions  for  which  tolerances  are  not  indicated  on  the  drawings  shall  be  with- 
in one-fourth   d'4")    inch  of  those  given  on  the  drawings. 

e.  Outlet  Openingj  The  slanting  outlet  opening  shall  be  formed  with  special  care  so  that  its  dimen- 
sions are  precisely  as  shown  on  the  drawing.  This  means  that  the  slopes  indicated  by  the  draw- 
ing must  be  rigidly  adhered  to.     The  edges  of  the  outlet  opening  shall  be  straight  and  smooth. 

f.  Fabrication:  The  plates  shall  be  clamped  rigidly  in  position  and  the  proper  dimensions  and  slopes 
obtained  before  the  final  connections  are  made.  The  side  plates  shall  be  perpendicular  to  the 
bottom  of  the  flume.  All  cross  sections  of  the  flume  shall  be  symmetrical  about  the  longi- 
tudinal axis.  All  plates  shall  be  flat  and  shall  display  no  appreciable  warp,  dent,  or  other 
form  of  distortion. 

g.  Riveting:  All  riveting  shall  be  carried  out  in  such  a  way  that  no  projections  occur  on  the  in- 
side of  the  flurae.  All  depressions  in  the  surfaces  of  the  plates  forming  the  inside  of  the 
flume  shall  be  filled  with  solder  and  dressed  smooth  and  flush  with  the  surfaces  of  the  plates. 
All  rivets  shall  be  solid  and  watertight. 


All  operations  affecting  the  dimensions  of  the  outlet  opening  and  the  straightness    of    its  edges, 


shall  be  carried  out  by  a  skilled  mechanic  and  shall  be  in  accordance  with  good  machine  shop  practice.  The 
best  sheet  metal  shop  practices  shall  be  followed  in  all  other  operations.  The  completed  flume  shall  display 
no  deep  tool  marks,  dents,  or  other  blemishes. 

VI .  Shipment 

The  flumes  shall  be  crated  or  otherwise  protected  from  damage  during  shipment.     The  contractor  shall 
be  responsible  for  any  damage  arising  from  lack  of  adequate  protection. 

VII.  Inspec  tion 


IV. 


Details  of  Construction 


V  . 


Workmanship 


Upon  delivery,  the  flume  shall  be  inspected  to  confirm  its  compliance  with  the  plans  and  specifica- 
tions. Final  acceptance  of  the  flume  will  not  be  «ade  until  this  Inspection  has  demonstrated  that  all  di- 
mensions, materials,  and  workmanship  are  satisfactory. 


27 


4  J>o 

xOJr-CMT.      CQ  CM  H 

H  .O  -4nO  KN                    rf\M  -a4O0JK\ 

O  O  H  OJ4        nOO^WxOO  UN  H  CO  UN  KN 

H  H  OJ  OJ  KN  KN-4  UN 

H  W  H 

KN  CO  C—  UNsO  -Jf<\r- 

i— (  UN  KN  UN  H       OJ  CD  ON  r—  O  Qc0knUN_4 

H  H  W  OjknkN-4un 

kn  kn  u>. 

O  W  r>  rl  (D        H  UNKN 

H  IA(\J  4(J\       Q  UN^O  KNUN  UN  OJ  -O  t—  -O 

O  O  H  OJ  kn      \0<D  H  in^  40vOK\H 

H  H  H  <\J  KN  KN-4  UN 

CO  C—  KN 

r—  -A  co  co  o     on  t—  o 

04h  0JO3       P-W  K\0>H  Q  nO  (J\  o  CO 

OOHNK\     UN  CO  h4o>  ^  on  un  kn  o 

HHH  OJOJKN-^UN 

t^4lA 

unTh  on  un  kn     t—  o  c- 

040  H^J         LfN  Q  QN  UNnO  If  \  Q         OJ  O 

OOh  WKS      UN  CO  O  -4  CO  KN  On  UN  OJ  O 

HHH  CM  OJ  NN-4  UN 

0"\  UN  H 

KNsO  H  KN  ^D.        UN  KN  U*\ 

pKNOO-4      KN  t —  \Q  H  (\J  O  -4       UN  OJ 

O  o  >— (  oj  kn     un c —  O  -Cj  CO  knco4h 

HHH  OJ  OJ  KN-4 -4 

KNOnH 

w  Hrr\H  o     _4  t—  kn 

O  NNONC^rA       4        K>  CD  CO  4C0  OC04 

o  o  o  h  kn     un  t—  o  kn  t—  cm  r-  kn  o  co 

H  H  H  OJ  OJ  kn_^_4 

•  H  sO  -4 

H  r-LA  ON -4      KN  OJ  OJ  _ 

O  W  O  f-i-1       QN  OJ  Q  -4  KN  0>  KN  KN  H  sO 

O  O  O  r— <  KN      4t-0  K\N  H  t—  KN  O  t — 

HHH  OJ  OJ  KN_^-4 

kncB  to  co     kn  r~  oj 

oj  c —  -O  on     r~  on     o  on  _4  t—  t— _4  co 

O  O  rl  W      -4sO  On  KNsO  H  sO  OJ  ON  O 

H                                         HH  OJ  OJ  MA  KN— J 

O  H 

p  H  t—  KN      -4  OJ  OJ 

oj  t —  cfN  co     un  t—  _4  t—  un  qnh  o  r-o 

O  O  H  OJ      4nO  (?■  W  sO  O  nG  OJ  CO  sO 

O                                         H  H  OJOJKNK\_4 

r-t  OJ  KN-4       UNO  f-  CD  O  O  H  OJ  KN-4 


HH  W 

OJ  KN  KN-4  UN 

-O  t—  CO  0  O 

o 

Q  f  -  O 
P  O  JN  OJ  QN 
H  lf\MN  j)  W 
O  O  h  CM  -4 

^  H  KN  OJ  nO 

^0  O  OJ  vO  O 

sQ  -4  CO  O  H 
UN  H  C —  UN  KN 

O  t—  OJ  -o  o 
OJ  h  OJ  mS%0 

H  H  OJ 

OJ  KNKN-4  LfN 

•O  t —  CO  o  o 

H 

IA 

o 

rOv  LfN  Q 
r-Off-tQO 
O  ijNOJ  4h 

oohoj4 

O  OJ 

CM  CD  p  t—  H 

sO  CO  OJ  ON  O 

H  CO  r-t  KN  KN 
ON  O  t— -4  OJ 

UN-4-3 

O  C—  H  C—  CO 

wf>r-ocQ 

O  O  H  KN-4  t —  O  rT\f> 


0N  OJ 

■  o  - 

O  r 

H  H  H,  OJ  OJKNKN-4L 


nO  t —  CO  ON  O 


]  O  O  H  CO 


t— oj  <o  cq     cor—  -4  o  ua 

OJKNKN-iuN      .O  t—  CO  ON  O 


>3  S3r 
j  .4     C5  Qn  c 


OJ  KN  KN  -4  LIN  ^or-COONO 


S_4  o>-4  OJ 

)  -4  H  KN  QN 
S  O  H  OJ  KN 


r-^J 

On  UNnO  KNnQ  UNCMUNUN-4  H  t—  O  KN4 
UN  CO  H  UN  ON      JO-O  i^H  OOOHKN 


OJ  KN  KN  -4  LT\      n0  sO  CO  ON  O 


KNON  O  O  -4  -4\0 

O  KN  H  OJ  t—       r—  CMKNQNOJ 

O  O  H  OJ  KN       UN  CO  H  _4  ON 


OJ  t— O  H  H 

ON  CO  O  O  CM 
UNsO  C—  ON  O 


4H  UN 

h  -4  h  r— no  oj  co 

O  KN  O  O  UN  LfN  ON 

O  O  H  OJ  KN  UN 


OJ  OJ  KN-4 -4       UNnO  t—  CO  O 


KN  O 

ON  KN  UN  O  OH 

CMONQNKN  KN  t—  t—  OJ  KN 

O  O  H  KN  UNC— O-4c0 


OJ  OJ  KN-4 -4 


-so  *d  t—  on 

UNsO  t— CO  ON 


KN  KN       ON  UN 
OJ  CO  CO  OJ       Q  -4  KN  CO  CO 
O  O  H  KN      UNt— OKNt— 


HHH         OJ  OJ  KN-4  -4 


nO  UN  UNsO  CO 
UNsO  t —  (D  O 


H  CM  KN— 4       LfNvO  f-  CO  ON       O  H  Oj  KN-4       UNnO  t— CO  ON 


ON 

5 

O  UN  On  CO 
CO  CO  t—  KN  H 
p  KN  ON  O  KN 
O  O  O  H  KN 

CO 

o 

KN  KN  UN  MN 
sQ  -4  P  OJ  UN 
g  KN       CO  h 

o 

h44K\ 

-4  O  KN  H  O 

O  KN  co  r-  O 
O  O  O  H  KN 

8 

UN  t—  t—  t— 
KN  nO  O  O  UN 
O  OJ  t— sO  CO 
O  O  O  h  OJ 

UN 
O 

-4  KN-4  UN 
OJ  KN  O  Q  H 

o  w  r>  iTif» 
O  O  Q  h  OJ 

-3 

s0  OJ  knc- 

h  o  -4  o  r- 

o  oj  ^  -4  un 

O  O  P  H  CM 

KN 
O 

ON  KN  lfN-4 

o  c—  co  ^-1  -4 

O  H  UN  KN-4 
O  O  O  H  OJ 

CM 
O 

_4nQ  o  -4 
P  — J  KN  OJ  O 

O-H  UN  OJ  KN 

O  O  O  H  OJ 

H 
O 

CJ  ON  o. 

H  4  H 
P  O  H  OJ 

fH 

g 
o 

H  H  t 
O  KN  UN  UN 
h  _4  O  O 
O  O  H  OJ 

o 

■ 

m 

+> 

•          H  w  KN-J 
E*  O 

S 

H  H_J 

P  UNO  H  KN_4nO 
H  -4  H  H  UN_4  CO 
O  O  H  OJ  KN  UNt- 

& 

Si  ^«.H-H 

H  UN  OJ  KNCO 
O  O  H  C\J  KN 

vO  KN  ON 

t—  OJ  OJ  ON  OJ 

UNCO  H  -4  ON 

HHH 

CO 

o 

p  KN  KN 

SOW  QN  f-—  KN  Q 
O  -3  O  ON  KN  OJ  -25 
O  O  H  H  KN  UNt- 

CO 
O 

t—  OJ  CO  . 
O  O  H  OJ  KN 

LfN  On  On  UN  t— 
UN  t—  O  -4  CO 

HHH 

c— 

o 

•O  unIS  CO  H  OJ  -4 
O  KN  On  CO  OJ  p  KN 
O  O  O  H  KN  UN  t— 

t— 
o 

UN  KN  UN 

o  5r  o*^  -4 

O  O  h  OJ  KN 

KN  ON  KN 

KN  ^O  sO  H  KN 

UN  t-  O  -4  CO 

HHH 

>0  t—  OJ 

-4  h  t—  c— O  OJ  CO 
O  KN  CO  t-  O  CO  O 
O  O  O  H  KN-4  t— 

8 

^NsO  t— -4  H 
O  KN  O  0*>  KN 
O  O  O  h  KN 

OJ  KN  H 

H  -4  KNCO  CO 

UN  t—  O  KN  t— 

HHH 

U" 

o 

OJ  CO  OJ 

KN  t—  Q  t—  H  OJ  KN  t— 
POJCOOO-OCDUN 
O  O  O  H  OJ  -4vO  ON 

Pi 
© 
« 

"CJ 

o 

3  CM  8  ^N  UN 
O  KN  0«  CO  H 
O  O  O  H  KN 

OJ  t—  p  . 

ON  H  5  -4-4 
-4  t—  O  KN  t— 

4> 

o 

£ 

HHH 

o 

CM  OJ  UN 

OJ-4KNO  ^KNQNC— 
O  CM  C—  UN  C—  _4  UN  OJ 

o  o  o  h  oj  -4  vo  on 

o 

o 

o7  CO  OJ  OJ  o 
O  OJ  CO  t—  o 

O   O  O  H  KN 

OJ  OJ  ON 

• 

K" 

o 

KN  O  OJ 

H  H  t—       KN-4  UN  CD 

i 

<H 

KN 

o 

t —  nO  CO 
H  — j  UN  H  UN 
O  OJ  t—xO  co 
O  O  O  H  OJ 

KNCO  QN 
-4^S  C?no7vj8 

OJ 

o 

sO  ON  OJ 

or— Ht— QnOho 

Q  H-OKMAQH^ 

P  O  O  H  OJ  -4o  CD 

1 

OJ 

o 

f—  H  OJ 

O  H  ON  H  H 

O  OJ  ■£  UN  t— 
O  O  O  H  CJ 

Kn3  P  KN  H 

-4^0  ON  OJ 

o 

H  UN 

UN  UN  CO  t—  CO  CO  rl 
H  UN  OJ  KN  CO  CO  —4 
O  O  H  OJ  KN  UNCO 

o 

On  O 

'    KN  H  t— 
H  vO  -4  UN 
O  O  H  OJ 

-O  H  Q 

h  oj  co  o  r— 
-4  so  co  oj  un 

ON 

E-t 

o 
o 

cS  O  ON -4  O  -O  KN 

h  un  h  oj  r—  -Z  h 

O  O  H  OJ  KN  UN  (O 

ON 
H 

if 

« 

S 

8 

UN  t—  OJ  -4 
H  UN  KN-4 
O  O  H  OJ 

CO  CO  H 

ON  On  UN-O  KN 

KN  UNCO  H  UN 

O 

O 

H  H 

-D 

© 

4> 

O        H  OJ  KN-4  UN^O  t— 

TJ 

© 

©        H  OJ  KN-4 

UNvO  t— CO  O 

n 

(b.  O 

©     .     •     *    •  • 

b*  O 

28 


gg!g  ^ 

mm  i»»  ma  giass  asa  aaa  ass  aaa  aas 


flw  !mb  mhs  ma  gggas  ass  mm  ms  msi 


mm  %m  «w  tg3il  aaK  aas  aBS  jsaa  3aa 


*5S2S 


""^  ggggg  UUi  $iU& 


iiiu  mil  ^iii  iss2s 


6g3g2  SSS3g  ^  ^ 

fte  *****  ^  Um  Um  m« 


£is£l  S-^RSK  m 

'^J^     .A^-iuU     rlfflio^  [j 


gjljj  gjjjj  j^ll  Bgsll  jl^g  | 


, °  —  "2125  S2£d1  §333  g  £jyg3§  ; 


IL 


23231  2222'?  5«iSS1  £5522  £S££1  SSSSS  35j3iI 


i 

i! 

P 
[1 

i! 


1 

m 

? 

ffitt              Rjfe  3333 

8 

iih*  ijjss  sass  sisjs  am  saa 

I 
a 

Hf||  ^ -53335  »3ft 

s 

t$m  ma  m»  mi  mu  am 

1 

mm  i$m      ^  «gg-5 

Hm  ?Us  niu  ism  na  n» 

| 

Htn  ^  |«s^  *^ 

llsta       jBSS  55Sfs  iim  32322 

1  f 

fills  f*^  3SSS3  g3S|S 

! 

lis??  S|3?5  55255  jhj,  jjgj  jjjjj 

I 

s 

IlffS        3saS5  ^  3gS3 

1 

s 

ilSH  SJses  stasis  is«, 

™-4j«  Br-a^=  22£E2  as^sa 

I 

td 

? 

WW  HjH  g«ua  safe  ^ 

I 

K 

° 

8S5I§                               33KS»  ^^^^^ 

 -"-a  iiiis  sisMiis 

g 

%Mm          ssssa  ^ 

h 

g 

11333  S?§s  JJJjj  *»3«j  ms  m 

.lias  h,?*       3Sj  3333 

Jsss              HHj  53525  22HS 

8 

Hgg  ^  g««s  ^ 

I 

8 

«H!  HSB        las:  »s» 

1 

h--  ™*  22221  21225  23*55 

I 

L"""           22521  25S2S 

-                 2.2  0   - 

— |0.5D 

'  /J 

1            /  ^ 
|               Well  openings^ 

h           1.5  0   - 

0.25  0 


FRONT  ELEVATION  SIDE  ELEVATION 
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Approximate 
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Depth  -0 

Capacity 

Feet 

eft 

2.0 

20~~ 

2.5 
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3.0 

55 

3.5 

80 

4.0 

110  " 

For  this  range  in  maximum 
flows  it  is  better  to  L-se  H- 
type  flumes 


Fig.  1 1 -Dimensions  of  HL  -  type  flumes 
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Table  4.-  Rating  table  for  4-ft.  HL  Flume.    Discharge  in  cubic  feet 

per  second;  head  in  feet 


Head 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

0 

.000 

.012 

.020 

.029 

.039 

.050 

.062 

.075 

•1 

.089 

.103 

•119 

.135 

.152 

.170 

.190 

.211 

.232 

.255 

.2 

.278 

.302 

.327 

.352 

i378 

.405 

.434 

.465 

.497 

.530 

.3 

.565 

.600 

.635 

.670 

.705 

.740 

.780 

.820 

.860 

.900 

.4 

.940 

.982 

1.03 

1.08 

1.12 

1.17 

1.22 

1.27 

1.32 

1.37 

.5 

1.42 

1.48 

1.53 

1.59 

1.64 

1.70 

1.76 

1.82 

1.88 

1.94 

-6 

2-01 

2-07 

2-1/ 

2.21 

2.23 

2.35 

2.42 

2.49 

2-56 

2-6A 

.7 

2.71 

2.79 

2.87 

2.95 

3.03 

3.H 

3.19 

3.23 

3.36 

3.44 

.9 

3.53 

3.61 

3.70 

3.79 

3.88 

3.93 

4.08 

4.18 

4.28 

4.38 

.9 

4.48 

4.58 

4.68 

4.79 

4.90 

5.01 

5.12 

5.23 

5.34 

5.45 

1.0 

5.56 

5.68 

5.80 

5.92 

6.04 

6.16 

6.28 

6.40 

6.52 

6.64 

A  7A 

6  8Q 

7.02 

7-15 

7-2R 

7-/4.1 

7.  5  A 

7-67 

7-80 

7-93 

1.2 

8.06 

8.20 

8.35 

8.50 

8.65 

8.80 

8.95 

9.10 

9.25 

9.40 

1.3 

9.55 

9.70 

9.90 

10.1 

10.2 

10.4 

10.5 

10.7 

10.8 

11.0 

1./* 

11.2 

11.4 

11.6 

11.7 

11.9 

12.1 

12.3 

12.4 

12.6 

12.8 

1.5 

13.0 

13.2 

13.3 

13.5 

13.7 

13.9 

14.1 

14.3 

14.5 

U.7 

1-6 

IS -3 

15.5 

15.7 

15.9 

16.2 

16.4 

16.6 

16.8 

1.7 

17.0 

17.2 

17.4 

17.6 

17.8 

18.1 

18.3 

18.5 

18.7 

19.0 

1.8 

19.2 

19.4 

19.7 

19.9 

20.2 

20.4 

20.6 

20.9 

21.2 

21.4 

1.9 

21.7 

21.9 

22.1 

22.4 

22.7 

23.0 

23.2 

23.4 

23.7 

24.0 

2.0 

24.3 

24.5 

24.8 

25.0. 

25.3 

25.6 

25.3 

26.1 

26.4 

26.7 

tC  f  •  V 

<■  1  •  j 

27.6 

27  0 

28.2 

28.5 

28.8 

29.1 

29.  Z. 

29.7 

2.2 

30.0 

30.3 

30.6 

30.9 

31.2 

31.5 

31.9 

32.2 

32.5 

32.8 

2.3 

33.1 

33.5 

33.3 

34.1 

34.5 

34.8 

35.1 

35.4 

35.3 

36.1 

2*4 

36.5 

36.8 

37.1 

37.4 

37.3 

38.2 

38.5 

38.8 

39.1 

39.5 

2.5 

39.9 

40.3 

40.6 

41.0 

41.4 

41.7 

42.1 

42.4 

42.8 

43.2 

LLJ1 

£5.1 

£5.5 

45.8 

46.2 

£6.6 

47.1 

2.7 

47.5 

47.9 

48.2 

48.6 

49.0 

49.4 

49.8 

50.2 

50.7 

51.1 

2.3 

51.6 

52.0 

52.4 

52.3 

53.3 

53.7 

54.1 

54.5 

54.9 

55.4 

2.9 

55.9 

56.3 

56.7 

57.2 

57.6 

58.1 

58.6 

59.1 

59.5 

59.9 

3.0 

60.3 

60.8 

61.3 

61.3 

$2.3 

62.3 

63.2 

63.7 

64.1 

64.6 

65-6 

66.1 

66.6 

67.1 

67.5 

68.0 

68.5 

69.0 

69.5 

3.2 

70.0 

70.5 

71.0 

71.5 

72.0 

72.5 

73.0 

73.5 

74.0 

74.5 

3.3 

75.0 

75.5 

76.0 

76.5 

77.0 

77.6 

78.2 

78.7 

79.3 

79.9 

3.4 

80.5 

80.9 

81.5 

82.0 

82.6 

83.1 

83.6 

84.2 

84.8 

85.3 

3.5 

85.9 

86.5 

87.1 

87.7 

88.3 

88.9 

89.5 

90.1 

90.7 

91.3 

3.6 

91.9 

92.5 

93.1 

93.7 

94.3 

94.9 

95.5 

96.1 

96.7 

97.4 

3.7 

98.0 

98.6 

99.2 

99.8 

100. 

101. 

102. 

102. 

103.0 

104. 

3.3 

104. 

105. 

106. 

106. 

107. 

107. 

108. 

109. 

109. 

HO. 

3.9 

111. 

111. 

112. 

113. 

113. 

114. 

115. 

U5. 

116. 

116. 

4.0 

117. 

Rating  derived  from  tests  made  at  the  National  Bureau  of  Standards. 
Table  prepared  July  1940. 
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Type  H  flume 


Concrete, masonry  or  wood  sides 
A 


Concrete  floor 


PLAN 


Dike 


Stream  channel 


_5~ Concrete  or  masonry  headwall 


Slope 


5D 


2D 


—J— 

.60 


.7D 

J  E 


Dike 


SECTION  ON  £ 

STRAIGHT  HEADWALL  INSTALLATION 
(for  use  when  flume  is  to  be  installed  in  a  well  defined  natural  channel ) 


Hrn 

DikeU_ 


3(D+d) 
PLAN 


-GuMer 


SEC.A-A 


Slope  2%t-y  j 


With  gutters 


Without  gutters 


SECTION  ON  t 


DROP  BOX  INSTALLATION 
(for  use  when  the  runoff  must  be  concentrated  by  gutters  or  dikes) 


Figure  12—  Type  HS, H  and  HL  flume  installation 
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Figure  13 -Shapes  of  16  inch  crest  of  triangular  weirs. 


Figure  14. -Plan  and  construction  details  of  a  5-  \  trianaular  weir. 


Figure  15  - Plan  and  construction  details  of  a  3:l  triangular  weir. 
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Figure  IB-Construction  details  of  1.0 inch  multislot  (9  slots)  divisor 
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SPECIFICATIONS  —  MULTISLOT  DIVISORS  HAVING  SLOTS  ONE-HALF  INCH  WIDE 
Division  I.     General  Provisions 

Section  1.     Definition  of  Terms 

(a)  Specifications :  All  provisions  and  requirements  contained  herein  or  on  the  accompanying 
plans  which  form  a  part  hereof,  together  with  all  written  or  printed  agreements  that  may  be  made 
hereafter,  pertaining  to  the  manner  of  performing  the  work  or  to  the  quantity  or  quality  of 
material  to  be  furnished  under  the  contract. 

(b)  Multlslot  Divisor:  A  device  for  taking  an  aliquot  of  runoff  water,  the  essential  part  of 
which  is  a  slot  plate  containing  several  openings  os  slots  of  identical  size  and  shape.  The 
runoff  is  passed  through  the  divisor  and  that  portion  discharged  by  the  center  slot  is  retained 
as  an  aliquot. 

(c)  Slot  Plate:     The  metal  sheet  containing  the  slots  above  referred  to. 

(d)  Precision  Strip:  The  machined  metal  strip  attached  to  the  upstream  side  of  the  slot  plate 
and  forming  the  bottom  of  the  slots. 

(e)  Spout:  The  sheet  metal  conduit  attached  to  the  downstream  side  of  the  slot  plate  to  con- 
duct the  sample  flow  away  from  the  middle  slot. 

(f)  Hood:  The  protective  sheet  metal  covering  around  the  periphery  of  the  slot  plate  on  the 
downstream  side. 

(g)  Divisor  Box:     The  sheet  metal  box  through  which  the  runoff  water  is  conducted  to  the  slot. 

'(h)  Side  Plates:  The  sheet  metal  stiffening  or  reinforcing  plates  attached  to  the  sides  of  the 
divisor  box  upstream  from  and  abutting  the  slot  plate. 

Division  II.     Construction,  One-half  Inch  Slots 

Section  l.  Materials 

(a)  General :     All  surfaces  shall  be  of  rust-resistant  material. 

(b)  Slot  Plate  and  Precision  Strip:  Both  the  slot  plate  and  precision  strip  shall  be  of  number 
sixteen  (16)  gage  stainless  steel  of  the  kind  known  as  18  and  8  stainless  steel. 

(c)  Divisor  Box,  Spout,  Hood,  and  Lid:  The  divisor  box,  sample  spout,  hood,  and  lid  shall  be  of 
number  twenty-four  (24)  gage  commercial  galvanized  sheet  Iron. 

(d)  Side  Plates:  The  side  plates  shall  be  of  number  twenty  (20)  gage  commercial  galvanized 
sheet  iron. 

Section  2.     Details  of  Construction 

(a)  Slot  Plate:  The  surface  of  the  slot  plate  enclosing  the  slots  and  including  all  thereof 
within  one-half  (1/2)  inch  of  any  slot  shall  not  deviate  from  a  plane  by.  more  than  one-fiftieth 
(1/50)  inch. 

(b)  Slots :     The  slots  shall  be  square  edged.     They  shall  be  four   (4)   Inches  high  within  one- 
.    fiftieth  (1/50)   of  an  inch  and  one-half  (1/2)   inch  wide,  within  five  one-thousandths   (5/1000)  of 

an  Inch. 

(c)  Slot  Spacing:  The  slots  shall  be  spaced  three-fourths  (3/4)  inch  apart  tfithin  one  one- 
hundredth  (1/100)  inch. 

(d)  Precision  Strip:  The  precision  strip  shall  be  square-edged  and  the  edge  forming  the  bottom 
of  the  slots  shall  not  deviate  from  a  straight  edge  by  more  than  five  one-thousandths  (5/1000) 
inch. 

(e)  Attachment  of  Precision  Strip:  The  precision  strip  shall  be  electrically  spot  welded  to  the 
slot  plate  so  that  Its  top  edge  forms  an  angle  with  the  vertical  sides  of  the  slots  of  ninety  (90) 
degrees  within  ten  (10)  minutes,  and  so  that  all  slot  openings  are  three  and  thirteen-sixteenths 
(3-13/16)   inches  high  within  one  one-hundredth  (1/100)  inch. 

(f)  Sample  Spout:  All  seams  In  the  spout  and  the  connection  to  the  slot  plate  shall  be  water- 
tight. The  line  of  the  connection  between  spout  and  slot  plate  shall  not  deviate  from  a  line 
bisecting  the  spaces  between  the  center  and  the  adjacent  slots  on  each  side,  by  more  than  one- 
twentieth  (1/20)   inch.     The  spout  shall  be  attached  before  the  hood  is  put  into  place. 


HO 


(g)  Side  PI  ates :  The  side  plates  shall  be  firmly  fixed  to  the  sides  of  the  divisor  box  so  as 
to  abut  and  be  In  contact  with  the  slot  plate  throughout  its  height.  The  connection  to  the 
divisor  box  shall  be  made  by  sweating  tue  plates  on  with  solder  or  by  any  other  method  giving  a 
waterproof  connection  of  equal  or  superior  strength. 

(h)  Solder  and  Tool  Marks:  There  shall  be  no  solder,  tool  marks,  or  other  Irregularities  with- 
in one-half  (1/2)  inch  of  the  slots  on  the  upstream  side  of  the  slot  plate  nor  within  three- 
sixteenths  (3/16)  inch  on  the  downstream  side,  except  that  no  such  irregularities  shall  exist 
within  a  vertical  distance  of  three-fourths   (3/4)   Inch  below  the  bottom  of  the  slots. 

(i)  Seams  and  Joints:     All  seams  and  soldered  Joints  shall  be  watertight. 

Section  3.    Dimensions  of  Divisors 

The  plans  accompanying  these  specifications  are  for  a  nine-slot  divisor.  The  construction 
of  divisors  with  different  numbers  of  slots  is  to  be  essentially  the  same  as  shown  thereon,  with 
the  exception  of  those  changes  specified  in  the  appended  "Schedule  of  Dimensions  and  Weights". 

SCHEDULE  OF  DIMENSIONS  AND  WEIGHTS 
for 

MULTISLOT  DIVISORS  HAVING  HALF-INCH  SLOTS 


SIZE 

DIME 

N  S  I  0 

N  S 

Box 
metal 

Approx- 
ima  te 
weight 

No. 
of 
slots 

Slot 
width 

Slot 
height 

W 

L 

D 

a 

b 

d 

g 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Gauge 

Pounds 

3 

1/2 

4 

4 

24 

7-3/4 

5-1/2 

2 

6-1/2 

3-1/8 

24 

12 

5 

1/2 

4 

6-1/2 

24 

7-3/4 

5-1/2 

2 

6-1/2 

3-1/8 

24 

14 

7 

1/2 

4 

9 

24 
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SPECIFICATIONS  —  MULTfSLOT  DIVISORS  HAVING  SLOTS  ONE  INCH  WIDE 
Division  I.     General  Provisions 

Section  1.    Definition  of  Terms 

(a)  Multlslot  Divisor:  A  device  for  taking  an  aliquot  of  runoff  water,  the  essential  part  of 
which  Is  a  slot  plate  containing  several  openings  or  slots  of  Identical  size  and  shape.  The 
runoff  Is  passed  through  the  divisor  and  that  portion  discharged  by  the  center  slot  is  retained 
as  an  aliquot. 

(b)  Slot  plate:  The  integral  structure  containing  the  slots  above  referred  to.  The  slot-plate 
is  fabricated  from  vertical  bars  attached  to  structural  angles  at  top  and  bottom. 

(c)  Plate  Angles:    The  structural  angles  forming  the  tops  and  bottoms  of  the  slots. 

(d)  Spout:  The  sheet  metal  conduit  attached  to  the  downstream  side  of  the  slot  plate  to  con- 
duct the  aliquot  from  the  middle  slot  Into  the  calibrated. .tank. 

(e)  Hood:  The  protective  sheet  metal  covering  placed  around  the  periphery  of  the  slot  plate  on 
the  downstream  side. 

(f)  Divisor  Box:  The  sheet  metal  box  through  which  the  runoff  water  Is  conducted  to  the  slot 
plate . 

(g)  Side  Plates:  The  sheet  metal  stiffening  or  reinforcing  plates  attached  to  the  sides  of  the 
divisor  box  upstream  from  and  abutting  the  slot  plate. 

Division  II.     Construction,  1-inch  Slots 

Section  1.  Materials: 

(a)  Slot-plate  BarSt  The  slot-plate  ban*  shall  be  low  carbon  (.16  to  .28  percent)  cold  rolled 
steel.  Square  edge  flats  or  their  equal  in  respect  to  uniformity  of  dimension  and  sharpness  of 
edge  will  be  generally  satisfactory,  providing  the  tolerances  hereinafter  specified  are  not 
exceeded. 

(b)  Plate  Angles:     The  plate  angles  shall  be  of  best  grade  structural  steel. 

(c)  Divisor  Box:  The  divisor  box  shall  be  of  commercial  galvanized  sheet  iron  of  the  gauge 
shown  on  the  "Schedule  of  Dimensions  and  Weights"  appended  to  and  forming  a  part  of  these  speci- 
fications . 

(d)  Spout,  Hood  and  Lid:  These  parts  shall  be  of  number  twenty-four  (24)  gauge  commercial 
galvanized  sheet  iron. 

(e)  Rivets:     Iron  rivets  shall  be  used. 

(f)  Paint:  Where  painting  is  called  for  the  prime  coat  shall  be  Bakellte  XE-8312  primer.  The 
two  finish  coats  shall  be  Bakellte  XE-8893. 

Section  2.     Details  of  Construction: 

(a)  Slot  Plate:  In  constructing  the  slot  plate  good  machine  shop  practice  shall  be  followed 
in  all  respects.  The  edge  of  the  plate  angle  forming  the  bottoms  of  the  slots  shall  be  machined 
s traight  and  shall  not  depart  from  a  true  straight  edge  by  more  than  five  one-thousandths  (6/1000) 
Inch  when  the  divisor  is  completed.  The  legs  of  the  angles  to  which  the  vertical  bars  are  at- 
tached shall  be  straight  and  flat  so  that  the  upstream  faces  of  the  bars  shall  be  In  a  surface 
departing  from  a  plane  by  not  more  than  one-thirtieth  (1/30)  inch. 

(b)  Bars :  The  bars  shall  be  straight  and  attached  firmly  to  the  plate  angles  so  as  to  form 
right  angles  with  the  edge  forming  the  bottom  of  the  slots.  This  angle  shall  be  within  fifteen 
(15)  minutes  of aprecise  ninety  (90)  degrees.  The  width  of  all  bars  shall  be  one  and  one-fourth 
(1-1/4)  inches  within  two  one-hundredths  (2/100)  inch.  The  bars  may  be  attached  by  electrical 
spot  welding  or  by  riveting.  If  rivets  are  used  those  passing  through  the  bottom  plate  angle 
shall  be  countersunk  and  finished  flush  and  watertight. 

(c)  Slots :  The  slots  shall  have  square  edges  and  shall  be  one  (1)  inch  wide  throughout  their 
heights  within  one  one-hundredth  (1/100)  inch. 

(d)  Sample  Spout:  All  seams  In  the  spout  and  the  connection  to  the  slot  plate  shall  be  water- 
tight. The  line  of  the  connection  between  spout  and  slot  plate  shall  not  deviate  from  a  line 
bisecting  the  bars  adjacent  to  the  center  slot  by  more  than  one-twentieth  (1/20)  Inch.  The  spout 
shall  be  attached  before  the  hood  is  put  into  place. 


(e)  Side  plates:  The  side  plates  shall  be  firmly  fixed  to  the  sides  of  the  divisor  box  so  as 
to  abut  and  be  in  contact  with  the  slot  plate  throughout  its  height.  The  connection  to  the 
divisor  box  shall  be  made  by  sweating  the  plates  on  with  solder  or  by  any  other  method  giving 
a  waterproof  connection  of  equal  or  superior  strength. 

(f)  Solder  and  Tool  Marks:  There  shall  be  no  solder,  deep  tool  marks,  or  other  irregularities 
within  three-fourths (3/4)  inch  of  any  slot  on  the  upstream  side  of  the  slot  plate,  nor  within 
seven-sixteenths   (7/l6)   inch  on  the  downstream  side. 

(g)  Seams  and  Joints:     All  seams,  soldered  Joints, and  riveted  connections  shall  be  watertight. 

(h)  Painting:  After  fabrication  of  the  divisor,  all  exposed  surfaces  of  the  slot  plate  shall 
be  thoroughly  cleaned  of  scale,  rust,  and  grease  and  given  a  thin  prime  coat  of  Bakelite  XE-8312 
primer.  Two  finish  coats  of  the  aluminum  paint,  known  as  Bakelite  XE-8893,  shall  be  subsequently 
applied,  the  aluminum  powder  being  mixed  with  the  varnish  immediately  bef"re  use.  The  paint 
shall  be  applied  evenly  and  shall  not  cause  the  dimensions  of  slots  or  stralghtness  of  slot  plate 
pieces  to  exceed  the  tolerances  heretofore  given. 

ction  3.     Dimensions  of  Divisors: 

The  plans  accompanying  these  specifications  are  for  a  nine  slot  divisor.  The  construction 
of  divisors  with  different  numbers  of  slots  or  with  different  slot  heights  is  to  be  essentially 
the  same  as  shown  thereon,  with  the  exception  of  those  changes  specified  in  the  appended 
"Schedule  of  Dimensions  and  Weights". 

SCHEDULE  OF  DIMENSIONS  AND  WEIGHTS 
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